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(54) DISK CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that 
an optimal controlling state cannot be kept since the 
controlling characteristics of tracking control varies at 
each zone when performing tracking control processing 
using a digital filter to a sample servo disk divided into 
zones. 

SOLUTION: This disk controller is provided with a 
control timing signal generating circuit 1 1 for generating 
a control timing signal from the signal in a servo area 10 
on an optical disk 1, a tracking error signal generation 
circuit 1 7 for generating a tracking error signal from the 
signal in the area 10 and a coefficient setting circuit 25 
for setting a filter coefficient corresponding to a zone 15 
to a filter circuit 22. It is possible to set the filter 
coefficient always optimal to a sampling frequency 
varying at each zone to realize stable tracking control in 
all the zones. 
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20 I!(ffl7-7JISI1SS3 2tA^n3*\ 18M3 3 

fi#tf*-;l/K«ft«. SfoT, ftftflg£[il& (A) 2 
5^©|§^W;ft{i£ftt\ 7^;l/^0ES (A) 2 2©7 

§0 7^;l/^0i^ (A) 2 2«, bvy*>9xy-M 
f&fitmMi 1 7 ^rV 7 7 1 ±©-9— apx U 7 1 0 ©f 
^&{M-T5 h7'y*y?x5HM#WtLT, MSP 
^ ^ 5 ^^^figHIK 1 1 ^-9-- #x U 7 1 0 ©{|^ 
<t f)4«t5l]|}^^ 5 y^ff ^©^ 5 y^T-7^;l/ 
30 *fflafcff*^E»€*f£tfi?jT5. W±tJ;5, ftl 

[0 0 3 6] rVX^ l±©k°7^7'y7°4 0© 

0 ft© h 7 y ^ % h 7 y * 7 ^ftfiJfPff t fcV^T, T 
1 1 7- 3 1 © 7- v*-yo&t)ft 

sm<DV-y l t^bbfcil^^^-r^o 7-7^ 

@$3 imtit^z-ymimimm it7-y 

0 6 7- 7 1 1 m 5 1 b 5 o C tit j; D X t° 7 F 

40 iP0g§3 7 ttr-fX* 1 ©0frolS^7-y 1 tjSU/c 

lsi$E3iat^5<3;3t7tfyF;i/ ; e-^3 5W 
s„ bps, xifyK^-^niKlSa. 7-yot^ 

)SL/clHllE3SjgN 0^57-y 1 tftjtSLfclltfgSgN 

1 (N 1 <N 0) tgfktSo rV77 l©-9— #xy 
7 1 O^it^tffM^tlTV^^P,, tf-#xy 7 1 

o ^a^t UT^figsns 5 y^i^©^4^ 
^5y^«xifyK;^-^@lsast£bT^kL, 
*o|gS, 7^;i/^@SS (A) 2 2©-tj-y7'Jy7"i?HS 
iCtXlfy bVl/t-^llKEjtgtJSUT f 0*»5 f 1 1 
50 ${tT5o 
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[o o 3 7] m?$7 1 fcv-ymmi^J-y i e« 

Dtfe^Tfe, WlifftKf *7v74 o^7-70fr 
5 7-7 1 *\ h^y+I/^Lfctf 5»»*5»£ft2* 
tt$fcLTWfl|HlE&3 3^7^fiX-^3 4£»P* 
(l-7 7^77«cW E0,fc3ft*£ 

J: t> c i: %tt»LT, 7-7ffi 
«§3 l fr?>7-7 l E#JSt37-7fi^{g^A 

^stiTfeziftfc*-* hu 7-7 otwi&r* 7- 
y^mm^-fiLm^^o fct, 7-f;i>*[§i& io 

(A) 2 2<D7-r;l/*«8 (B20A. B, C) 87- 
70EftJSLfc7^l/7« (A = aO, B = bO, c = 
cO) ©SST-feSo t©J:3El/C, 7tf7K;KD@ 

o a y- 7 o tornm-? \- y v*ynmzh'm 

[0 0 3 8] R#BT2fc:ftfc!'y 7777*4 00 

VvyfmmK £ t) h77*77»*«2ti3 

fc, «»ffl , /->»£lHlK3 2tt, IMM3 3fr5,® 
ttttfi^fc £D77?-:iX-734 t fe C 20 

7-7 l K#lSt«7-y#§fl^**oSS 

5 0 CWCJ:5, «13£®S§ (A) 2 5tty-yiK 

£i;fe7*;l/*flHMI*§*lHrtU 7^;l/70S§ (A) 

2 2<D7-i7l'7#$C (02<DA, B, C)tf7-71K 
»iSbfe7-f;l'*flaR (A=al, B = b K C = cl) 
fcgMSftS. Bt^T3t7¥;t°77777 0 4 0 

#7- 7 1 rt<DFirS« h 5 7 7 icfeWlLX byv*y? 

ONiS^ fcBffc & h 5 7 * 7 ^x5HI#C 
^LT7-7nc^JSb/c7-i';V^ffiWft)n, 7- 30 
7 1 CHft«#tt-£ h7 7*y»wsfcn 

[0 0 3 9] &±0<fc?M^©J$Bfc:«fc*tf& rV 
77 l±©^-^x'J7 1 0(Dff^<J:DffiiJfP7'i'5 77' 

C < U—jPx U 7 1 0 cKs^tfr t>by 7 ^77x7-11 

h7 7*77"x7-{i^£j?Ml 7 
h 5 7 * 7 7«©#fjff Ml^tti L 7- 7#^§{i^f 

(a) 2 b[z.mmmv-ym^m 
70$ (a) z z{zm.tmm&m (a) 2 5t 

m?L%Ztlc£>), h y 7 + 7 7«%« Lft *^ 
)£t°7 777 74 0 ^7-^H%^llf SJfiffittffiEfe 

yy*y#fflR%£74A'2&&ffS3££tl& C fcK«fe 

Sfe, -fi-^fc h7 7^77'fW» , 0 F Ffcftfttf 
7^77?7^;l/7^a£Hfrt7t\ 

7 78?jw 0 n tiift ^ Tc<m®w<k<r) 7- 7ejs crc* 
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[0 0 4 0] ±!E©^*©MWMSfr5©7-7} : g 
£KS-DVT7-7?g£0gg3 1 tf7-7#^t]SU/£ 
7-7#^M^*tB7JfS^t Ltcti\ *fWcl© 

0 (Dmmm^mmv-ymmfoh, v-ym 
g@g§3 1 »z.\x\zm^xm%(ov-ymm%^\^ 

[0 0 4 1] $1ts rV77 l±©7-7«fV77± 
7-7^J»*^ AT^ffltS C 1 1 nJtM D 

[0042] mmmm 3 ) m 5 a#?»TV 7 7 

[00 4 3] H 5 fcfel/vr, 3 8li, 7-7HOT83 
1 ^a^t S 7- 7#^j| WJr£BWMl£#T 
(B) 2 6 E&SISEIIBT&S. f&StS 
SHISS (B) 2 6tt, 7-7^IH£S3 lfrt><DV~-V 

mmtwmm3 ^^/-ymmt^xn 

IftU 20©7-7#W§H{cXUtf£Si§-a- 
(i*ti€n© 7- y##ic wgt 5 7 

7-f;l/*flW€^*W*U 2o©7->S#fl#*<- 

at4H^tt*o7-y##t)ttjs , r s 7 f ;i^*flaRfl 

[0 0 4 4] W±©<t 5 (cM?n/cr7 7 7$iJffllS« 
[0 0 4 5] |a]-7-7rt%h7 7^77i4 1 ©h7 7^ 

77wtov^Tttn 1 ©^sfi©jgffitrai;7?a&5o ep 
7-yjg£iaBS3 i^ffi7jurc7-7S^{i^(i, 

(B) 2 6EA^nSfci:fefj:, a 
5SHK3 8t)M5nT0T^HIj®iUT«»l8SlHlK 

(b) 2 6cx**nSo 7->s#^!bOT*nft 
v^f^H-ptt, 7-^S0K3 1*^©7-7S^ 

t mmm 3 8 *^ o 7- 7#^m^ t tt-st-r § 
^e., assess (b) zemv-ymmizft 

JS L/c 7 ^ ;l/7«I^^ ffi^J t § c c tiES-7 1 7 -c 
;b^ElES (A) 2 2E«7-7E«Sft7^;b7f»^ 
ISS^n^o 7f;l/70E§ (A) 2 2tt, h77^77 
^-y-m^m 1 7 ^xV 7 7 1 ±<W-#x U 7 

1 oomfrmm* h^7+77x7-fi^c^L 

T, WW 5 y^m^m 1 1 J^^-aRx U 7 1 
0 cDt^J; D»r3«7^ 5 77fS^©7^ 5 77 

^ , 7-7i , c :E^t«Ji^w#tt'T?o$ijfp^^ii-e 

[0 0 4 6] ^t, rVX7 l±©h°777774 0O 
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0 l*j O h 7 v ? % h 7 v * > y»* K fcl/^T, B$H T 

1 k y- >ji£ipik 3 1 © y- vjuetf v- > o ± 5 ^ 

[0 0 4 7] H#dST 1 fcS5£m 7-Y;b^HHS 

(A) 2 207-r;l'*flHRKtt , /-yo*:S*fiLft7-f 

(A=aO, B = bO, C = cO) jW8£«n 
T\ y-y 0 tftil& h 7 7 * V^f&JffltffirfcfcftSo 
[0 0 4 8] RJR8T 1 7->ffl£0BS3 1 

ft/its v*-v#^m^# v*->o*^a-> 1 mod 

gb^o ilftfcJ;DXifyK;l4iJ$«3 7ttrVxy 

1 dii]^aa^y-> 1 Kjsufciuisigfc&s £ 5 1 
-y0e£SfcK y->o c^LfcuiiEjifiN ofr& 

y-y 1 C^JiSl-fcdlfffllfiN 1 (NKNfl) fcgfl: 
t5. rVxy 10^xU7 1 0liM«l:ffM2 

tiT^*fr5, tf-spxyr 1 o^s^^LT^/jic^ti 
mmw 5 y^woiMi^ 5 yy&x tf > h;i^e 

(A) 2 2©iT77°y yy^MkxtfyK^-yiii 

fisatjscT f o^5) f 1 tiftr^o 

[0 0 4 9] «fg£0S§ (B) 2 6*W-yfg£[HS& 

3 ifrf>§ttsy-y#wt&, h#kt ncy-yo 

ffiaWSgiK (B) 

2 6tfl9£l9tt3 8^5Stt5V->S^fl#ttieif T 

1 WA-yooSSTfctK ISE^MSl^o^HT 
2K!/->HE«t)et>Sa ftoT, TO Oft, Bt 
IHTlSfOHtt, f^^SSSg (B) 2 6fcA7J3ft 

5 2o©y-y#w§tf-stL&^©T\ flOTSin 
s§ (b) 2 6izfr/-ymfcmt%7j)i>mm<D 

M#*tfJ7J?3. flteT, 7-f;l/^0K (A) 2 207 

^;W«B^T ocv-vo ty-y 1 

7A)\>${W. (A=alK B = blK C = cll)K^H 
StK ^0lt-9->7U >?MiftSftmt5S3Htt*© 

2 tllnisg 3 8 (OWittV-y l fcSJDBfe 5, ffifS 

t§£@E§ (b) 2 6KA**n*2o©y-y#^^ 

tffcfcfcV-yifc&So flteT, (A) 
2 2 07^*$»fciBSIHT 2^y-y Hdtj£L/c7 
-(7l/*$S (A=aK B = b K C = cl) fcSJDSfc 

0, y-ynci»si»i4-eh7 7+yy 

[0 0 5 0] &±0<fc3£#^ffi©fl£Hfc«fcftl& rV 

xy i±o^-jRxur 1 o©fi^D«y^yy 

C < tf-flx U 7 1 0 ©ft ^fr 6 b 5 7 * yfx.v— ft 
*f*£#T 3 h7*y*y^X7Hi#4lSBI(8 1 7 t, 

y-y$g%m9&3 1 ©ttiTj^iMf 3SM83 8 1, 
y-ymfemm lmtitzy-ymmtim® 

Sg3 8 fflitfltZ y- y#€€^ fcS^TmS® 7 
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4 )V$\m*-y v ;vy0Sg (a) 2 2Eiast5«»ia 

SHISS (B) 2 6fc£H*.5<:fcfc<fc!K h77*>y 
fM«tL&tfi^t°y y77 74 QftV-yWe& 

mt%m£®MK%>^T&, j-ihtmx (a) 2 20 

Sft«CTttft<, g{botJSO't'MW*7^;i/*«a 

[0051] m(ommmm^mt^(ov~y^ 
stcs^^Ty-yjiS[nES3 1 ^y-ys%tj£u/c 

y-y#W^tf}^-f Lfctf, 

<fc 0 immc isss m *. a, it v. 7 y 7 y 4 

SUES 3 1 A^ntS^I/>T3f£07*-y#^M^%tH 

[0 0 5 2] Sfc s ±!E©ltSMfim jiSWlt 
20 te^T7^^yHIS§ (A) 2 2fc|8J&Jft57-r;!/*$ 
IS (A = a IK B-blh C = cll) * t SH&MOV- 
y0O7-r;l/^IK (A = aO, B = bO, C = cO) t 
ef«ftO!/-yi07-f;l/*fla» (A = aK B = bl, 

c = ci) t<D^?mtLrM*7fsirct>\ *ma*z 

(A = a IK B = b IK C = c 11) tbX, 5i 

mn<Dn,^m^fc^\mmv^y^ntt^o^ 
[0053] ±!B©Hffio^iT«, 7^;vy 

30 (A) 2 2(CiHW*7-r;l'y^i( (A = alK B 

= biK c = cid ^isssnsi^HB, mmm3 8 

&5mmm%zftfo\ mm, nmi'&, 7^ 
nmmmm^7^^{m (a= 3 ik B = bi 

K C = c 11) icgMb, Xk°7F;^-y0lM^ 

+)->7'j yvm!wm.t&tD*mLrz& v-y 

KD74)V^%B. (A= a IK B = b IK C = cll) \L 
«DS*SSat»nrffitf*«o C©<J;^K)iigW&7^ 
^*#S©t®0$IBIfcr -r X y <D0fsiijg0^f ttc ft U 

[0054] s/cs fV xy i_hD7-;y&T-i'xy± 

[0 0 5 5] (Hffl0^ffi4) 07«*%^Or^Xy 

[0 0 5 6] 07t*3VT, 2«f ; VxyTa6D, {5*1 
0«fi^0b7«y^K^T , 9--5ffxiJ7 1 Ofcit/r 

50 -yxu72 0^«DSLffM?nTv^ o mmmm 



15 

l~3E:fc«-3fVX^ 1 tSftt), rVX7 2«7- 
t-EH±tIEfi$nTi/^^ -9— *xU71 Ofctt 

h77 * y 7ftm*ff% 5 fcfe© if 7 b «snt^ 

■?>o 

[0 0 5 7] 2 7«, FG3 6aWjT*^0fliHR 
5A^tU 7 4)V?m& (A) 2 2£g£1-^* 

[0 0 5 8] ±!EJ^©*Mg*teia l l ©II 

[0059] &±(o&o Kmj&znfcTjzmwsm 

[0 0 6 0] Sf\ 0Ka®-£»^t3h7 7* 
>^WtWi5-rS„ JlfilSSllI^ 4 2 t±r -C X ^ 2 © 

mmmmtzmmtju *vyvmw®&3 

7«Xtfy F^-T^ 5§@$EffiiJfPLT, rVX7 2 

7ttFG3 6tftf}a*5FGfc^0jattft£!)74;l'* 
(A) 2 2fc«£*'<*7-f;V*fl»*JlfHU 7 

4)w>m.m*74)wm (a) 2 21c ma u 7 

(A) 2 2©7-f;I/*fl3RjW83&Stl8o 7 
<rfr*m (A) 2 2*4, F77*y7x7-fl^£$ 

ymw&®m 1 1 m-$x u 7 1 o ©fi^ 0 £ 
$ t 3 » 7 ^ 5 y 7\m<o 5 y 7? 7 ^ 7 sas 

[0 0 6 l] |g3MH£»?^t°y^7y7tf 
tV X ^ 2 ©rtlWJfr S^iSiJt h v 7 *y 7WI£ 

© h y 7 *ymmm wom^yy^-vm^ 

xmtfr% 0 ms&tmtt&lcz^yY'Jl 

5 y^m^m 1 1 # mat %m*j 5 y 7fi^ 

©f§3M&fcfrFU WSH, 7^70$ (A) 
2 2©-9-y7Uy^ja?MfcffiT-r?.c IMKSS 
06S (C) 2 7EA7J?nSFGM€OSjfi»tlHlfi!K 
iSTtSOT, CtltS^^TMSSHlES (C) 2 7 
tfSUJU ia^n57^;l/^l§iK (A) 2 2©7-Y;l/ 

SS (A) 2 2*^77+^X7— i#E*ftTffft5 
7^ ;i/^aattf e rV X 7 2 OHHEaacgftC^iS 

[0 0 6 2] W±OJ:5K^atO}BI(IK±tiftf, rV 
X*2±©-tf--tfx'J7 1 0O|l§J;Dil»Y5y^ 
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U < -9— #x y 7 1 0 ©«#fr 5 F 7 y+V^X7-i 
#*4/at « h7 7*y7x^Hf^£M&l 7 
F G 3 6«»W*-r* F G{^§©Jf iSIU D 7^1/* UK 

(A) 2 2tl8£t^7W^«»%gttl-r««SI3 
SHIES (C) 2 7fc*«A*J:i:KJ:»), h77*y;? 
Mffl^ll^ 5 rV 7 7 2 ©HHStgtfgfc fe 

nizznmmmt. &^twm% v 7 7 ^y-yumttm 

10 [00 6 3] ±EOHfflOJgffi-?fi F GjtWS^T7 

KH£stiav\ ma\ ^y7u y^m rn.fr 

[0 0 6 4] ^HSfi^ff^ttrVX^ 2*^7- 

ira ufcft^ w&mM 1 ~ 3 © j; ^ k 7- v#ais n 

TV^« r f 7 7 ICS LT t RSUc Sffl § „ 

[0 0 6 5] 5)09 te#ftffl©TV 7 7 

20 $«»©!§ 5 (Dmmmmmnm^to 

[0 0 6 6] H9tfcl/>T, 3 9ttfV7^ 2±©^- 

*xu 7 1 o ti^fr < -Slffi©ftiJjB^^ 5 y^Et 

7^;P^0SS (B) 2 
3 H2lC^LfeOkR|«0*(S*^U h77^7 
^X7-t#4ja0Kl 7*^©b77 + y^x5-l 

T-SBfj^n, ^J6iS^$n/cpjT^©7^;i/^^^ffl^ 
30 5, nmtmwzmtZo 

[0 0 6 7] W±©J;9(C«^tl/trVX^Wg« 
[0 0 6 8] ff\ @fslig-S$lJfPKfcnt§h7 7* 

y7~»)ff^^-r5„ ®sias@sg4 2«rV77 2© 
Mm&kmzmz&j] u 7 t°y f/wiibis 3 

7(iXh°y 3 5*mi,MWLX, r>7^2 

^£©0$slfiTMn*ft5„ 7^;V7@Sg (B) 2 
3tt, b77*y7x7-{Mij?5Ml 7^rV77 

2 ±<o-y-- ^x u 7 1 0 5 ft fjjc-r 5 h 7 7 * y 
[ 0 0 6 9 ] «jas-£mwwt tf 7 7 7 7 7*^ 

•7VX7 2©rtil»e»51-MliJC h77+y7Y§iI^ 
O hyy*y9Wlfi%R 1 0 O^-Y 5 yf^\~ h^rffl 
v^TittWfSo toiB, ^©HMt^fctxfyF 
;l/^-7 3 5 0[UfEMaWgTt^^\ ~J4fr*m& 

(B) 2 3ti*-YV-083 9fr5©$liJWfc*^y 

50 ^##?Ei6sn5©-p7'f;l/^lHlK (B) 2 3©-9-y 
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(B) 2 3«, : fJ61Wt^$nfc7- 1 ';b^Wca 
T*7J)V$$!M%'i7%Oo tot, fVX^IllisilJg 

[0 0 7 0] w±o«t5K*IISlo*IIKJ:fttf, -£ 

(B) 2 3(D-9-y7 0 U>^ia%WT§^^-7-[ilSg 
3 9 fc, rVX^2±©9— *x'J7 1 OCft^ffrB h 10 

^fig0Ki 7 k*l^S<:kt «};»), h^v+y^ffl 
f9%tKR Lfctf 5 rV 7 * 2 ©igieifitfgft; LT t , 
y-y^vyVMmtyjiizm (b) 23©7^;v 

* MS£ft©fS£tf @££ tlT ^ 3 ft i6, Sffifttt £ 
{tiff ftfcfiBfc »£'#c«-?> C k«£i:& *) s mm 
m^&T%feLtzh7V*ymWZMMT*%%o 
[0 0 7 1] ±E©*K®fc!B-ei47V X* 2 7-y 

#a a n t « s "fisia-gwiB^fT o t ^ s 

WLW, ||ffi©Mll~3©i;^7-y^SiJ£nT 20 
[0 0 7 2] 

BSHBOJtdS] ELhOiSfc, #3BfEfcJ:ntf, fffcg 
[0ffi©fg#&iM 

[0 1 ] ^mn^mmM 1 1« sf-c 7 mucins 

[0 2 ] #8B3<0£flfi©J$B 1 KftSr-f 7 
B©7^ ;l/#0&07*n 7 70T"<!55o 
[0 3] *^li<Dm^il2tC«5fV7^ftiiJffllS 30 

[^ 4 ] ^mmw&mm 2 t«5f^ 7 7 
[gi 5 ] ifmmw&mm 3 k%%tU 7 ? ws 

B©MM0T?&3o * 



#^2001-344774 
18 

[0 6 ] *%fS OSiiDll 3 £ ft S rV 7 7 «S 

[0 7 ] #35BB0HfifS0J$8 4 rV 7 7»$g 
@©«§*M0-££3„ 

[gi 8 ] ^mmmmmM 4 1$ § rv 7 * »s 
g© b 7 y^yy'Mmm? rcibvmm^z^Lrc 

[09] W^©^ffi©Jf^5K^§xV77$ifflS 

[010] *^©Hl©^li5t^l.rV77f!iiffl 
SB© h y v*yVMn*fi% 5 fci&o&fflf *§£*L 

tzZj^yy^t-Yxh^ 

1, 2 fVX^ 

10 -9--/KXU7 

1 1 W^-y^fs^M 
1 5 7-y 

17 h77^y^x 7 -^^@SS 

2 0 r-£xU7 

2 2 7-f;l>*III& (A) 

2 3 7^V£0S§ (B) 

2 5 «tS£HISg (A) 

26 \mmm cb) 

2 7 'jMMii'MJfc (C) 

3 1 V-yf!;M 

32 mmv-yffizm 

3 3 Sl« 

3 4 Z^fal-? 

3 5 7t°y F;!/*-* 

36 laa^ass 

37 xtfyi 

3 8 

3 9 

4 0 ^t°7^777° 
4 2 1 
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